Aims and Objectives: To scrutinize the evidence of response shift effect on published quality of life (QOL) studies investigating the patient-reported outcome to obtain accuracy data as evaluating clinical practice. Background: People may alter their internal standards, known as response shift, when they experience changes in their health status. This phenomenon can falsify patient-reported measures, and has gained increasing attention recently in explaining research paradoxical findings. Nevertheless a rigorous evidence-base about this effect on cancer patients QOL is lacking. Design: A systematic review was carried out under adhered to the guideline of the Quality of Reporting of Meta-Analyses. Methods: A comprehensive search was conducted on seven English and Chinese databases to identify and collect studies focus on cancer patients QOL. Methodological quality assessment was performed to assess the strength of evidence. Results: Using pre-determined keywords, 584 relevant titles were identified. Eventually 14 papers satisfied the inclusion criteria and entered the quality assessment stage. All the articles were written in English and published between 1996 and 2013. A majority of the studies used the then-test method, which is also known as the retrospective pretest-posttest design method. The weighted mean effect size (WMES) was 0.47 (95% CI 0.31 to 0.63). Using data from the six studies for assessing then-test/pre-test comparison on the outcome measure fatigue, the WMES was −0.21 (95% CI −0.32 to −0.10). Conclusion: The alternation of self-internal standard occurs when cancer patients evaluated their QOL over a period of time. Relevance to clinical practice: This review emphasizes the need for a more sensitive approach to inspect the clinical impact of response shift by measuring changes in QOL. Patients' adaptation to the disease can then be more precisely acquired.
Introduction
Assessment of health related quality of life (HRQOL), a form of patient reported outcomes (PROs), is based on the patient-centered approach to the consequences of a disease or management results [1] - [4] . PROs have represented a major indicator on the appraisal of health care and services, particularly in cancer studies [5] [6] . Patients diagnosed with cancer are often perceived to be encountering a condition that is incurable; and treatment services are expected not only to preserve lives, but also to influence the overall wellbeing. The maintenance or improvement in HRQOL is likely to be considered a proper outcome [4] . The quantity of research investigating the HRQOL parameter has increased substantially; moreover, the Food and Drug Administration in the US has recommended that patient perceptions of HRQOL ought to be valued and appraised in all clinical trials relating to cancer research [7] - [9] .
Basically, there are two assumptions in a longitudinal study using self-report measures. First, people hold an internalized standard for judging their present level regarding the subject of the investigation. Second, this internalized standard remains stable over time. However, it has been claimed that people may alter their internal standards of measurement, a response shift (RS) bias attribute, towards the perception of HRQOL when they accommodate to illness [10] . In clinical trials, the differences in HRQL across treatment arms may be influenced when RS affects the treatment groups differently [11] . Since this is a relatively new concept from a methodological viewpoint, it remains unclear to what extent RS occurs in different settings, although research in the area is emerging.
Response shift refers to changes which occurred in a person's self-evaluation of a target construct. Three types of RS have been noted; they are changes in one's internal standards (recalibration), values (reprioritization), and conceptualization (redefinition) of the construct within the domain of HRQOL [12] [13] . This concept is a psychological process that permits individuals to keep an acceptable QOL in the face of worsening health status. That is, as people become ill, they alter their prospects through recalibration, prioritizing life domains differently or changing their definition of what is major in order to adapt to their profound change.
Aims
In general, measures of QOL are patient-reported outcomes that can be distorted by the phenomenon of RS. Thus, this concept has gained increasing attention recently in explaining paradoxical and counter-intuitive findings [14] - [16] . Assessing such variation might provide researchers and clinicians with guidance on how to handle the range of shift they might encounter. To date, no one has scrutinized how the phenomenon affects the estimation of QOL in cancer patients. We therefore conducted this comprehensive review to analyze studies that measured or described the effect of RS on cancer patients' QOL, and to examine the strength of the effect when it occurred. We are aware of earlier reviews [17] [18], which did not examine the effect of RS variation on QOL outcomes in cancer patients. There was also a need to update this information to facilitate and stimulate further research in this area.
Methods
The conduct and presentation of this systematic review adhered to the guideline of the Quality of Reporting of Meta-Analyses (QUOROM) [19] .
Search and Screening Strategy
Two independent reviewers conducted a systematic literature search of the following bibliographical databases: PubMed, Cochrane library, EMBASE, the Cumulative Index to Nursing and Allied Health, PsycINFO, and three Chinese databases: CNKI, CEPS, and WanFang. All databases were retrieved from their inception until August 2012. Search terms consisted of three components: 1) Clinical conditions: Cancer disorder (and variants); 2) Outcome measures: Quality of life, subjective well-being (and variants); and 3) Target event: The issue of response shift. Medical terms for "cancer" (e.g., neoplasm, carcinoma, tumour) were combined separately with at least one of the following words related to "response shift" phenomena, e.g., "response shift", "framing", "frame of reference", "change" and "shift". In addition, hand searching was conducted and references quoted in all retrieved articles reviewed for any additional study. No language restriction was applied. 
Methodological Quality Assessment
All studies included were assessed independently by two experienced reviewers using standardized criteria (Table 1). Our internal training ensured that we consistently applied criteria across the studies reviewed. Items included in the assessment scale were modified from two previous reviews [18] [20] . For each item in the scale a score "1" was given when the criterion was satisfied; but "0" when the salient information was absent or unclear. Agreement between the two raters was calculated using agreement rate (AR) and Cohen's kappa [21] ; discrepancies were resolved by discussion with a third reviewer. The sum of scores of all relevant items was treated as the internal validity index. Similar to a previous review [22] , we converted the total score of each study into a percentile as a standardized score. A high quality study was defined as having a standardized score of 50% or higher.
Data Extraction and Synthesis
The following information from each paper was recorded: the first author, year of publication, population parameters, design, measure(s), indicators for RS, main results, and the effect size (ES). For studies that assessed RS by comparing the baseline score versus the retrospective score, i.e. then-test, we calculated the ES of individual studies by the mean difference between the then-test and pretest on baseline standard deviation. Furthermore, If the item met the list of criteria, it was scored "1"; did not meet the criteria or the description was not clear, it was scored "0". studies were considered "comparable" if they had used similar outcome measures. To maximize the comparability of ES estimates across studies, and to lessen the bias of multiple comparisons, QOL information extracted for ES estimation from each longitudinal study included only the baseline measure and the measure at the first time point after 2 months, even if the study used the "then-test" more than twice. Once two or more comparable studies are identified, data were pooled into a meta-analysis according to the sample size of each study to determine the effect of the response shift occurrence. Double data entry was used to minimize the risk of data entry errors.
Statistical Analysis
The Effect Size Determination Program [23] was used to calculate the ES of each study. When no exact information about the mean and/or standard deviation was provided, we converted the ES from the p value. The software program Comprehensive Meta Analysis (V2) [24] was employed to calculate the overall effect size; "forest plot" was used to assess possible publication bias [25] . Statistical heterogeneity was detected with the Cochrane's Q-statistic. We assessed the extent of the differences between the two endpoints measures using Cohen's classification of effect size and interpreted the standardized differences (d) of 0.2, 0.5, and 0.8 as ''small'', ''medium'', and ''large'' effect [26] .
Results

Literature Search
A total of 584 references were identified through the database and bibliographies search. After deleting repetitious and irrelevant studies by examining the titles and abstracts, 38 possible relevant studies remained. After scrutinizing these studies by applying the selection criteria, 24 articles that did not meet the inclusion criteria were excluded: not original researches [27] - [29] or duplication [30] , only using qualitative assessment [31] - [33] , lack of separated outcome in response shift of QOL [15] [31]- [39] or not applying to oncological patients [39] - [45] . In addition, previous researches indicated that fatigue that often appears in cancer patients is especially prone to response shift, and it is covered by the SF-36. Thus, the present study included papers which only explored fatigue domain for response shift. Eventually 14 articles were considered eligible and selected to enter methodological quality assessment [46] - [59] . Figure 1 displays the detailed selection process.
Methodological Quality Assessment
Inter-rater reliability in methodological quality assessment was excellent [ [51] had healthy or control groups to make a comparison. Of all the studies included, only one was deemed not good enough because it lacked descriptions on population selection and study design.
Study Characteristics
These 14 articles were published in journals or books between 1996 and 2009, and were conducted mainly in Netherlands (8/14; 57.1%) and the United States (4/14; 28.6%). There were a total of 1438 participants. The age of the subjects ranged from 18 to 89 years. Sample sizes ranged from small to moderately large (n = 23 to n = 240). Eight studies (57%) included over 100 participants. The articles were heterogeneous in terms of cancer groups; six studies were associated with one cancer group only, including three prostate cancer [53] [51] found no difference between groups in RS assessment; hence all participants' data in that study was integrated to estimate the change of internal standard. When multiple reports of the same research [52] [58] [59] were available, relevant information was extracted to analyse separately. In addition, where the RS types analyzed were different, two reports [52] [58] which may be based on a single sample of subjects were considered as two separate studies.
The characteristics of all the studies are summarized in Table 2 . These response shift studies addressed domains generally considered important in QOL research.
Instruments Used
There were 10 different scales used among the trials. A majority used the Medical Outcomes Study Short-Form Health Survey (SF-36 or SF-12) (6/10; 60%) [ Table 2 ). All instruments used in these studies, except one [49] , had well validated psychometric properties.
The Estimation of Response Shift
Three major modes were used to explore response shift effect. 12 articles (85.7%) (N = 1073) addressed the effect of recalibration (internal standard change) on QOL assessment [46] - [56] [58] , and a few projects used a statistical method (structural equation modeling, SEM) for reconceptualization and reprioritization assessment. Nearby half of the studies addressing "then-test" were available for meta-analysis to examine the strength of the effect once it occurred. The three methods carried out are explained below.
Recalibration Response Shift
As previously mentioned, in the 12 articles that explored the effect of recalibration, the "then-test" was most commonly used to estimate the recalibration, except two studies [56] [58] . In conventional study design, alterations in PROs are calculated by taking the difference between the beginning and the first available follow-up time point, which typically are the pretest and posttest. The then-test is a retrospective reassessment of the pretest (RPT) [40] at the time same as the posttest. Both the then-test and posttest are done at a specific moment and the same internal standard of measurement was selected. The distinction between the then-test/pretest comparison is taken as the effect of response-shift.
Nine projects had a follow-up period over 2 months. The other two [46] [49] reported that their period of retrospective appraisal was before and after radiation treatment of prostate cancer; which means it was at least 3 months. The shortest follow-up time was one week after the participants received a psychosocial intervention [48] . Global QOL (GQL) and Fatigue (FT) were the two indicators most commonly used for assessing RS, being used in five [48] [52] or Vitality [54] were used in only one study; thus no comparable data was available for ES calculation. * Effect sizes are calculated according to the formula M (difference score)/SD (difference score), the size values of 0.2, 0.5, and 0.8 are considered "small", "medium", and "large" (Cohen, 1988) ; No provide enough data origin for ES, underestimated ES by p = 0.05; NA is not applicable; ns indicates non-significance.
Overall the results varied by the amount and domain tested ( Table 2) ; the effect size (Cohen's d) ranged from 0.05 to 0.828. One study [48] reported non-significant effect over a short period, but a moderate effect size (d = 0.6) was observed on a 3-month follow-up. Judging the effect size on RS indicator, seven studies demonstrated the existence of RS (d > 0.2), with large effect observed in two studies (d > 0.8) [46] [53] . On the other hand, three studies [49] - [51] found no significant [49] [51] or only very small (p = 0.04) [50] differences between original comparisons, i.e. conventional change. When considering the response shift bias, the disparity (true change) consequence appeared to be noteworthy.
Furthermore, using Hedges' fixed effect model [60] we computed the weighted mean effect size (WMES) between then-test/pre-test comparison on the domains GQL and FT assessed across studies. As shown in Figure 2 and Figure 3 and Table 3 , using data from five studies on GQL, the WMES was calculated to be 0.47 (95% CI 0.31 to 0.63), indicating a moderate significant between group difference in the level of scoring. The homogeneity test statistic was not significant (Q t = 5.499, df = 4, p = 0.24) indicating that the WMES was a meaningful summary measure [23] . Similar calculation procedures were employed on the six articles on the indicator of FT. The WMES was calculated to be −0.21 (95% CI −0.32 to −0.095), indicating a mildly significant difference between groups in the level of scoring. Again, the test statistic of homogeneity was not significant (Q t = 10.858, df = 5, p = 0.054).
Reprioritization and Reconceptualization Response Shifts
Of the 14 articles included, three high quality studies [52] Table 2 ). There were no significant findings on other domains reported in this study with a relatively large sample size (n = 170).
Sharpe (2005) [59] also reported no significant RS occurred within the subjects' expression on semi-structured individualized measures, the Schedule for Evaluation of Individual Quality of Life-Direct Weighting (SEIQOL-DW). This instrument was developed to assess the quality of life of patients from the individual's perspective. Respondents were first asked to nominate and describe the 5 areas of their lives that they consider to be most important for their QOL [61] . They were then asked to rate their current level of satisfaction/functioning in each area on a scale between worst possible and best possible (0 -100). A single index can be calculated by multiplying the individual's rating on each domain by its relative importance. The domains that might have been important for one's QOL before may not be as important on a subsequent occasion. If one chooses different domains on a subsequent occasion from those chosen previously, it could be actually argued that he/she has re-conceptualized what QOL means to him/her. But if he/she was allowed to select as many cues as he/she wished and he/she included all of the domains previously chosen as well as any new ones, then this would be more likely to indicate reprioritisation rather than reconceptualization.
Discussion
The assessment of quality of life over time on self-reported questionnaires may be affected by the occurrence of RS. The response shift effect may conceal the "real" effects of a specific event like training, treatment, or programme over time in the outcome of research [48] . We performed a systematic review to evaluate comprehensively the effect of response shift occurrence on the QOL of cancer patients. Among the studies included in this review, change in self-reported QOL was assessed between two time points for evidence of recalibration, reprioritization and reconceptualization of RS. All three types of RS were analyzed using either a research-design technique or statistical modeling. The then-test, a research-design method, represents a theory-driven withinsubject test of change [51] . The statistical model SEM offers an assessment of group level effects over time, which proves the fit of observed data to a hypothesized model of statistical changes. The then-test is relatively straightforward to create and analyze [41] . The retrospective reassessment (RPT) was the most common method used in this review (10/14, 71.4%) to recognize the recalibration response shift. Of the 5 studies which provided adequate data to examine the effect size of RS on GQL, the pooled estimate appeared to show a moderate shift. Similarly, analyses of the fatigue subscale of QOL from six studies indicated a small effect of RS in the cancer patient-reported outcome. It indicated that cancer patients' internal standard for assessing their level of QOL is not stable. However, lacking the evidence from a control group reduces the credibility of the conclusion. Finding a comparable study group can heighten the validity of the then-test approach, but it is a challenge to explore the issue. Among the studies reviewed, only one study [51] used randomized allocation to treatment regimens to compare the impact of RS on the assessment of treatment effects in a clinical trial. But not surprisingly, because treatments may still result in different levels and types of influence to which subjects attempt to adjust [10] , this RCT did not solve the control issue of RS comparison [51] .
Even if one chooses a healthy population-base control group, it is still problematic because they have no reliable point of reference or anchor for going back to then. Since cancer patients face a life-threatening illness, they may experience changes through varied tough treatments. One study [48] therefore included a healthy control group only in the comparison of baseline data instead of follow-up events. Conversely, another study [53] successfully identified that the partners of prostate cancer participants could be a comparison group. The caregivers of those patients would be an appropriate control group because they remember the period when their loved one was diagnosed with cancer, and hence had a relevant point of reference. Furthermore, as with the study conducted by Jansen et al. [50] , one can add several control items in the then-test to compare the evidence where RS might be absent on those items. The other disadvantages of the then-test are that they are time-consuming and they impose burdens on participants due to the need to reassess the previous status at post-test. To minimize participant burden of the then-test, some researchers would select best domains/items where scale recalibration can be expected to happen [41] With regard to the instrument for RS measure, QOL measures currently used in clinical research and in this review were not designed to account for response shifts, but one [59] used the SEIQOL-DW. Its results demonstrated that neither reconceptualization nor reprioritization occurred. This might be a true finding; however, we need to consider other matters when interpreting these results. The sample size was small. Moreover, although the tool had good properties, the participants reported that it was not easy to nominate five areas which were important to their QOL. The challenge of the SEIQOL-DW utility was also represented in other studies [43] [62] [63] .
The non-significant difference on the reconceptualization and reprioritization RS identified was consistent with that of Oort's [58] under the SEM method. Despite the fact that using a statistical approach has the advantage that there is no requirement for the administration of additional measures, reaching an appropriate subjectto-variable ratio using this method needs relatively large sample sizes which may limit its feasibility.
While the present review has some overlap with the meta-analysis conducted by Schwartz et al. [18] [64], we used a different methodology to focus on the QOL outcome in specific study populations.
There are several inherent limitations in this review. A noteworthy feature of studies included in this review was the wide variability in the methods and measures used. This variation precluded pooling studies and to make overall conclusions regarding the impact of RS. A further limitation was the low number of eligible studies and the fact that some of them lacked sufficient statistical information to calculate the effect size. We attempted to rectify these limitations in the following ways.
First of all, we circumscribed our inspection of quantitative studies to avoid heterogeneity of study design. In addition, in those longitudinal studies using varied instruments the common domains were analyzed, and we inferred the trend to ascertain the result for the effect of RS. The direction of RS was not discussed, we only focus on the magnitude of RS detecting. Albeit homogeneity statistics elicited among those papers, we derived more credit from the visual inspection of the forest plot. We found that the funnel plots for GQL and FT were quite symmetrical, indicating the likely absence of publication bias amongst those articles. To extend the papers' usability to deduce effect size, we attempted to extract data comprehensively from the studies reviewed. One study [53] did not report sufficient statistical information (lack of means and standard deviation), but reported the exact p; hence the effect size was estimated using conversion formula [65] . Two studies [46] [48] claimed that the pretest/then-test comparison changed significantly, but provided no exact information for the ES calculation. We employed a conservative way to estimate it by computing the effect size using a p-value of 0.05 with the corresponding degree of freedom. Due to the fact that the pooled effect size obtained was underestimated, the result should be more convincing. December 2014 | Volume 1 | e1099
One project [48] demonstrated non-significant RS over one week of follow-up, but a moderate effect (d = 0.6) was observed at 3-month follow-up. The evidence probably indicated that the adaptation response would appear over a longer illness period instead of a short (e.g., one week) period. But as we know no study can prove how much time is needed to generate this psychological phenomenon.
The focus of this review limits the conclusions to be applicable only to cancer patients. It may also be limited to the Caucasians because of the places where the studies had been conducted. Therefore, we strongly recommend that this study be repeated or conducted with different ethnic and cultural groups, and designed to vary the time period to be compared.
Conclusion
Cancer patients may have a concomitant impact when experiencing the change of health and ineluctable treatments. Theoretically, for studies exploring health, fatigue, or attitude, response shifts may occur when a study is designed to evaluate changes of patient-report outcomes repeatedly using a retrospective pretest method which enabled researchers to detect the presence, magnitude, and direction of recalibration. Incorporating this theoretical concept into the methodology of assessment may optimize the practical implication.
Relevance to Clinical Practice
Healthcare providers should be alert to response shift contributing to evaluate the efficacy of clinical intervention. A regular subjective cancer patients QOL measurement approach, will need to control for the attribute of situational adaptation. Additional procedures could be taken to collect and integrate other objective measures along with longitudinal follow-up data, will provide more complete and sensitive assessments of change. Patients' adaptation to the disease can then be more precisely acquired.
